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(54) FILTER CHARACTERISTICS COMPENSATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate filter 
characteristic fluctuation due to temperature and 
element valiance so as to always have fixed filter 
characteristics, and even in a system of a base station 
to movers, to compensate filter characteristics. 
SOLUTION: In the compensation method, the relative 
tap coefficient of DFs 12, 17 for the temperature 
fluctuation of a SF 1 1 and a SAWF 1 6 are previously 
written into ROMs 13, 18. The inner temperature of a 
first mover and a second mover themselves are 
detected by temperature detecting sensors 14, 19, and 
the pattern of the tap coefficient of DFs 12, 17 are 
replaced based on the temperature detecting information 
from those sensors 14, 19. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a wireless data transmission and reception system which has a band limit filter which 
reduces interference between numerals and attenuates signal bands other than a desired wave 
signal, A filter-characteristics compensation method changing and compensating a pattern 
beforehand memorized based on information on transmitting and receiving state in the filter 
characteristics of said band limit filter. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of always compensating the 
characteristic of a band limit filter of having used the wireless system and of reducing 
interference between numerals and attenuating signal bands other than a desired wave signal in 
data transmission and reception. 
[0002] 

[Description of the Prior Art]The conventional roll-off filter equips the 1st moving machine 1 
(transmitting side) with the analog filter 3, for example, as shown in dr^vvin^Jj), It was the 
composition which equipped the 2nd moving machine 2 (receiver) with the same analog filter 4 as 
the 1st moving machine 1, added the filter of these transmission and reception, and was made 
into the roll-off filter. 5 and 6 are antennas. 

[0003]In drawing 10, although it is considered as the transmitting side in the 1st moving machine 
1 and the 2nd moving machine 2 shows only the receiver, the receiver of the 1st moving machine 
1 has the same system as the receiver of the 2nd moving machine 2, and the transmitting side of 
the 2nd moving machine 2 has the same system as the transmitting side of the 1st moving 
machine 1. The part with which it expresses in the block diagram of is a portion which 

influences the characteristic within a zone. 
This composition shows one example. 

[0004] 

[Problem(s) to be Solved by the Invention]However, there were the following problems in the 
composition of the above-mentioned conventional technology. 

[0005](1) For example, although single part is always using the analog filter on the filter 
constitution of a transmission line as a roll-off filter, the analogue device (resistance and 
capacity of a capacitor) currently used with this analog filter changes with temperature. 
Therefore, the characteristic (amplitude and phase characteristic) of a filter will be sharply 
changed with temperature. Not only temperature but the element of an analog itself has 
dispersion in an element, and this also influences change of filter characteristics greatly. (2) The 
self-state information of the 1st moving machine 1 and the 2nd moving machine 2 mutual as a 
compensation method in the composition of 1 to 1 is given by data, it is the method of amending 
the characteristic from the data, or its own characteristic compensation method, and there is 
the method of satisfying the filter characteristics to expect. However, in composition of one-pair 
plurality like a base station versus a moving machine, in this method, the above compensation 
methods are not employable. 
[0006]The purpose of this invention is as follows. 

Remove the above-mentioned problem and always carry out filter-characteristics change from 
temperature and dispersion of an element to regularity. 

Provide the filter-characteristics compensation method with which filter characteristics can be 
compensated also in a system like a base station versus a moving machine. 
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[0007] 

[Means for Solving the Problem]In a wireless data transmission and reception system which has 
a band limit filter which this invention reduces [ band limit filter ] interference between numerals 
to achieve the above objects, and attenuates signal bands other than a desired wave signal, A 
pattern beforehand memorized based on information on transmitting and receiving state in the 
filter characteristics of said band limit filter is changed and compensated. 
[0008] 

[Embodiment of the Invention]Hereafter, it explains in detail, referring to a figure for an 
embodiment of the invention. 

[OOO^DravvingJ^is a lineblock diagram of the filter-characteristics compensatory system in 
which the 1st example of this invention is shown. 

[0010]In this figure, the 1st moving machine 10 (transmitting side) consists of the antenna 10A, 
SF(smoothing filter) 11, DF(digital filter) 12, ROM(read~only memory) 13, and temperature 
sensing device (it has temperature detection information) 14 grade. 

[0011]On the other hand, the 2nd moving machine 15 (receiver) consists of the antenna 15A, 
SAWF(SAW filter)16, DF(digital filter) 17, ROM(read-only memory) 18, and temperature sensing 
device (it has temperature detection information) 1 9 grade. 

[0012]In this example, the tap coefficient of relative DFs 12 and 17 to the temperature change of 
SF11 and SAWF16 is beforehand written in ROMs 13 and 18. The 1st moving machine 10 and 
2nd moving machine 15 detect each internal temperature with the temperature sensing devices 
(sensor) 14 and 19, and replace and control the pattern of the tap coefficient of DFs 12 and 17 
based on the temperature detection information. 

[0013]Temperature is detected with the temperature sensing devices 14 and 19, and only ** 
power up is performed as timing which replaces the pattern of a tap coefficient. 
[0014]** When not having transmitted, carry out for every constant period of a certain. 
[0015]** Stock the temperature information detected once, and from the temperature, when 
more than X degree changes, carry out. 

[0016]Once it determines the pattern of the tap coefficient of DFs 12 and 17 to temperature 
according to the 1st example, since DFs 12 and 17 are not influenced by a temperature change, 
they can perform filter amendment easily. 

[0017]Drawirig 2 is a lineblock diagram of the filter-characteristics compensatory system in 
which the 2nd example of this invention is shown. 

[0018]In this figure, the 1st moving machine 20 (transmitting side) consists of the antenna 20A, 
AF(analog filter) 21, resistance or the capacitor 22, and temperature sensing device (it has 
temperature detection information) 23 grade. 

[0019]On the other hand, the 2nd moving machine 25 (receiver) consists of the antenna 25A, 
SAWF(SAW filter)26, AF(analog filter) 27, resistance or the capacitor 28, and temperature 
sensing device (it has temperature detection information) 29 grade. 

[0020]It is made to change resistance or the capacitors 22 and 28 into amendment of AF 21 and 
27 the same with preparing the tap coefficient for the relative relation which fulfills those filter 
characteristics by this example to the temperature change of AF 21 and 27 on the table. 
[0021] Although there is difficulty in satisfying the highly precise characteristic like the 1st 
above-mentioned example, in the 2nd example, a certain amount of filter amendment can be 
performed, and there is an advantage that circuit structure can be lessened. 
[0022]DQ? ; vy;:; ; g 3 is a lineblock diagram of the filter-characteristics compensatory system in 
which the 3rd example of this invention is shown. 

[0023]In this figure, the 1st moving machine 30 (transmitting side) consists of the antenna 30A, 
SF31, DF32, test false signal generator 33, signal detection part 34, ROM35, 1st switch SW1, and 
2nd switch SW2 grade. 

[0024]On the other hand, the 2nd moving machine 36 (receiver) consists of the antenna 36A, 
SAWF37, signal generator 38, AF39, DF40, ROM(read-only memory) 41 , signal detection part 42, 
3rd switch SW3, 4th switch SW4, and 5th switch SW5 grade. 

[0025]In this example, the test adjusted with the constant period which has not transmitted at 
the power supply ON time [ a constant period ] amends an analogue device. From the test false 
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signal generator 33, several kinds of single signalling frequency is generated via switch SWof ** 
1st1. The signal output from the SF31 is seen by the signal detection part 34 via the 1st switch 
SW2, and the pattern of the tap coefficient of DF32 is chosen from ROM35. 
[0026]The signal generator 38 turns off switch SWof SAWF37 or ** 3rd3 via switch SWof ** 
3rd3, Single frequency is inputted into either of AF39 via switch SWof ** 4th4, a signal is 
detected by the signal detection part 42 via switch SWof ** 5th5, and the tap coefficient of 
DF40 is chosen from the pattern of R0M41, and is adjusted so that it may become the desired 
characteristic. 

[0027]Although there is an advantage which becomes comparatively small [ considering circuit 
structure ] in temperature detection, it is also considered that an adjustment gap of a filter 
occurs by arrangement of the parts of a temperature sensor and an analogue device. However, a 
signal is generated, and since the angle of amendment is easily changeable by detecting the 
signal, it is satisfactory. 

[0028] is a lineblock diagram of the filter-characteristics compensatory system in 

which the 4th example of this invention is shown. 

[0029]In this figure, the 1st moving machine 50 (transmitting side) consists of the antenna 50A, 
SF51, AF52, test false signal generator 53, signal detection part 54, resistance or capacitor 55, 
1st switch SW1, and 2nd switch SW2 grade. 

[0030]On the other hand, the 2nd moving machine 56 (receiver) consists of the antenna 56A, 
SAWF57, signal generator 58, AF59, DF60, resistance or capacitor 61, signal detection part 62, 
3rd switch SW3, 4th switch SW4, and 5th switch SW5 grade. 

[0031]In this example, the test adjusted with the constant period which has not transmitted at 
the power supply ON time [ a constant period ] amends an analogue device. From the test false 
signal generator 53, several kinds of single signalling frequency is generated via switch SWof ** 
1st1, the signal output from the SF51 is seen by the signal detection part 54 via the 1st switch 
SW2, and the pattern of the tap coefficient of AF52 is chosen from resistance or the capacitor 
55. 

[0032]The signal generator 58 turns off switch SWof SAWF57 or ** 3rd3 via switch SWof ** 
3rd3, Input single frequency into either of AF59 via switch SWof ** 4th4, monitor the detecting 
signal by the signal detection part 62 via switch SWof ** 5th5, the constant of resistance or the 
capacitor 61 is made to change, and AF59 is amended. 

[0033]Although there is an advantage which becomes comparatively small [ considering circuit 
structure ] in temperature detection, it is also considered that an adjustment gap of a filter 
occurs by arrangement of the parts of a temperature sensor and an analogue device. However, a 
signal is generated, and since the angle of amendment is easily changeable by detecting the 
signal, it is satisfactory. 

[0034] ) o \ is a lineblock diagram of the filter-characteristics compensatory system in 
which the 5th example of this invention is shown. 

[0035]In this figure, the 1st moving machine 70 (transmitting side) consists of the antenna 70A, 
SF71, DF72, test false signal generator 73, signal detection part 74, ROM75, temperature sensing 
device (it has temperature detection information) 76, 1st switch SW1, and 2nd switch SW2 grade. 

[0036]On the other hand, the 2nd moving machine 77 (receiver) consists of the antenna 77A, 
SAWF78, signal generator 79, AF80, DF81, ROM82, temperature sensing device (it has 
temperature detection information) 83, signal detection part 84, 3rd switch SW3, 4th switch SW4, 
and 5th switch SW5 grade. 

[0037]In the method of making it generating, and detecting and adjusting a signal, it is changed in 
characteristic. However, by the case where it is a constant period, although it is good in a power 
up, when restrictions of time occur, the temperature detection which can be adjusted quickly is 
used. 

[0038]Unlike a temperature change, there is dispersion in an analogue device within a certain 
fixed limits. Therefore, what is necessary is just to carry out once by an initial state as 
amendment of the dispersion. (A power up and the existing long constant period may be 
sufficient.) Unless it amends in consideration of a temperature change then, it does not become 
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not much good characteristic correction. 

[0039]The 5th example combines the 1st example and the 3rd example in consideration of the 
point. Therefore, it can amend in consideration of dispersion and temperature distribution of an 
analog. 

[0040] s o is a lineblock diagram of the filter-characteristics compensatory system in 
which the 6th example of this invention is shown. 

[0041]In this figure, the 1st moving machine 90 (transmitting side) consists of the antenna 90A, 
SF91, DF92, test false signal generator 93, signal detection part 94, resistance or capacitor 95, 
temperature sensing device (it has temperature detection information) 96, 1st switch SW1, and 
2nd switch SW2 grade. 

[0042]On the other hand, the 2nd moving machine 97 (receiver) The antenna 97A, It consists of 
the SAWF98, signal generator 99, AF100, DF101, resistance or capacitor 102, temperature 
sensing device (it has temperature detection information) 103, signal detection part 104, 3rd 
switch SW3, 4th switch SW4, and 5th switch SW5 grade. 

[0043]Although this example combines the 2nd example and the 4th example and, as for the 
influence of 102 to resistance, the capacitor 95, or some, accuracy worsens compared with the 
6th example, in amendment by temperature detection, there is an advantage which can amend 
also at the time of transmission. 

[0044]Drawjn£j?js a lineblock diagram of the filter-characteristics compensatory system in 
which the 7th example of this invention is shown. 

[0045]In this figure, the 1st moving machine 1 10 (transmitting side) consists of the antenna 
1 1 0A, the 2nd filter part 111, the 2nd correction circuit unit 1 1 2, the 1 st correction circuit unit 
1 1 3, the signal detection part 1 1 4, the 1 st filter part 1 1 5, and signal generator 1 1 6 grade. 
[0046]In this example, although only the transmitting side of the 1st moving machine is shown, 
and not illustrated as a filter correcting method, operation also with the 2nd same moving 
machine of a receiver is performed. The 1st filter part 115 and 2nd filter part 1 1 1 are completely 
the same. The 1 st filter part 1 1 5 always inputs the signal of the signal generator 1 1 6, and makes 
the 1st correction circuit unit 113 change so that it may become an optimum value. The 
correction circuit unit 1 12,1 13 changes resistance or a capacitor. Or if it is a digital filter, the 
pattern of a tap coefficient will be changed. 

[0047]And the setup information of the 1st correction circuit unit 113 is passed to the 2nd 
correction circuit unit 112 (it is the same function as the 1st correction circuit unit 1 13) to a 
certain timing. By it, the 2nd filter part 1 1 1 holds the filter characteristics to expect. 
[0048]According to the 7th example, although circuit structure becomes large, since the filter is 
always amended, flattery of change is good. Time for the 2nd filter part to amend is shortened 
and the influence which it has on real operation can be reduced. 

[0049] Drawing 8 is a lineblock diagram of the filter-characteristics compensatory system in 
which the 8th example of this invention is shown. 

[0050]In this figure, the 1st moving machine 120 (transmitting side) consists of the antenna 
120A, SF121, DF122, and ROM123 grade. 

[0051]On the other hand, the 2nd moving machine 125 (receiver) consists of the antenna 125A, 
SAWF126, and AF127 grade. 

[0052]The 1st moving machine and 2nd moving machine the 7th example from the 1st example, 
respectively by oneself, In this 8th example to being a functional block which guarantees the 
characteristic of its part, The 1st moving machine 120 changes the pattern of the tap coefficient 
of DF122 of the 1st moving machine 120 based on the information in response to the 2nd 
temperature information and BER (Bit Error Rate: bit error rate) information on the moving 
machine 125. 

[0053]The pattern of the tap coefficient in ROM 123 of the 1st moving machine 120, If a tap 
coefficient is changed how to the temperature change of the analogue device of the 2nd moving 
machine 125, it will understand whether to satisfy the roll-off filter characteristic, and a tap 
coefficient pattern will be reset based on the information on the 2nd moving machine 125. 
[0054]BER information is got with a certain certain time interval, and, only in the case of the 
BER information below [ a certain ] fixed, tap coefficients are exchanged. The amendment is 
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performed by [ of change of the tap coefficient of a digital filter ] carrying out a pattern. 
[0055]Since according to the 8th example the 1st moving machine and 2nd moving machine are 
not provided with a correction part but only the 1st moving machine amends, it is total and part 
mark can be reduced. 

[0056] ^ o is a lineblock diagram of the filter-characteristics compensatory system in 

which the 9th example of this invention is shown. 

[0057]The base station part 130 (receiver) consists of the antenna 130A, SAWF131, DF132, 
ROM 133, and average function part 134 grade in this figure. 

[0058]On the other hand, two or more moving machines 140,150,160 (transmitting side) consist 
of the antennas 140A, 150A, and 160A and AF1 41 ,1 51 ,1 61 grade. 

[0059]Although the 8th example of the above shows the filter-characteristics improvement to 
communication of the 1st moving machine and the 2nd moving machine of 1 to 1, in this example, 
the 1st moving machine serves as a base station, and the correcting method of the filter 
characteristics about the case of one-pair plurality is shown. 
[0060]Operation of the average function part of a base station is explained. 
[0061]A. When it has an amendment part only in a base station side, a temperature sensing 
device is formed in the (1) moving machine 140,150,160, respectively, Method ** which amends a 
filter from those temperature information: Receive temperature information from all the moving 
machines 140,150,160 in the base station 130, and exchange the pattern of the tap coefficient of 
DF132 according to all those mean-temperature values by the average function part 134. 
[0062]** : temperature information is received from all the moving machines 140,150,160 in the 
base station 130, remove the thing of the maximum and the minimum, take an average by the 
average function part 134, and exchange the pattern of the tap coefficient of DF132. 
[0063]** : receive and distribution-ize temperature information from all the moving machines 
140,150,160 in the base station 130, equalize with the information value included in x% of portion, 
and change the pattern of the tap coefficient of DF132. 

[0064]According to this example, since it has an amendment part only in the base station 130, 
the circuit structure of the moving machine 140,150,160 is reducible. Since it is amendment of 
only temperature information, processing of the base station 130 is comparatively easy, and, and 
yet, even in **, ****** can do the amount of intersymbol interference in total. 
[0065](2) Get the method transmission power information which amends from temperature 
information, the amount of transmission power, or RSSI level information, and search for 
transmission power distribution of the moving machine 140,150,160. The average value of the 
temperature information of the moving machine belonging to x% of the distribution is taken, and 
filter amendment is performed. 

[0066]This device differs in the rise in heat of a device with the level of transmission power. 
Therefore, by getting to know the transmission power which the moving machine has transmitted 
shows the curve of the rise in heat of a device to some extent (it is equivalent also for RSSI 
information). 

[0067]It is made to improve more by incorporating in amending the factor. 

[0068]B. Forming a temperature sensing device in the method base station 130 which amends a 
filter from (1) temperature information, when it has an amendment part only in the moving 
machine side, the moving machine 140,150,160 always receives the temperature information of 
the base station 130 from the base station 130. Then, the moving machine 140,150,160 
incorporates a changed part which doubled its own temperature change based on the 
information, and performs filter amendment. 

[0069]Since according to this example the state where it has always transmitted continues when 
amending in the base station 130, it is necessary to set an interval and to stop transmission the 
moving machine 140,150,160 and for a moment [ all the ]. However, it is easy to control for the 
time of burst transmission and a hand-off or its moving machine to send information to a base 
station, saying "x temporal data is stopped", and to amend in a moving machine, at the moment 
etc. 

[0070]C. When it has an amendment part in a base station and a moving machine, it becomes the 
above-mentioned compound mode. 
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[0071] According to this example, by having a compensation means of filter characteristics 
mutually, accuracy improves and processing becomes easy further. 

[0072]The base station 130 can make the tap coefficient of DF of the side which sends its own 
environmental temperature information to the moving machine 140,150,160, and is sent to it like 
the base station 130 reset. 

[0073]This invention is not limited to the above-mentioned example, and based on the meaning 
of this invention, various modification is possible for it and it does not eliminate these from the 
range of this invention. 
[0074] 

[Effect of the Invention]As mentioned above, according to this invention, as explained in detail, 
while always fixing filter-characteristics change from temperature and dispersion of an element, 
filter characteristics can be compensated also in a system like a base station versus a moving 
machine. 



[Translation done.] 
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[0 0 12] l©|»]7S, SF 1 lS^SAWF 1 

6<vummicmmttmDF 1 2, 170^^7 

ffiSfc^&ROMl 3, 1 8tftiA^< 0 ®l© 

mm 1 omsmmmmi 5a, #^©^951^* 

?UJg^(iigS (MW) 14, 1 9^PL, 
W&ttWiCMrl^T D F 1 2 , 1 7 y 7{W,<D>^ 

-yzxtigz., W«„ 

[0 0 13] tUg^ffigS 14,1 9T-fig^PL 

r, ? y 7®©/^- y%xnm% zj*y>rtL 

[0 0 1 4] ©jlfHbT^ft^Bfta, fe5-SJSfflo 
[0 0 1 5] © 1 «PL/cfig'lfffi*7 h 7 7 LTt3 

[0016] nmssfjtcfctiff, -a, 

DF 1 2, 1 7©^7 7fm©/^-7^SLTLS 
^{f, DF12, 1 7 {ifiggftC&gfcgtt&^ft 

[0 0 17] H2B*%Bfj©H2H)lfJ^1-7^;V^ 

[0 0 l 8] ^©Htfc'^T, ®l©^f)S2 0 (Ml 
111) B, 77rt2 0A, AF (7tn^7^;V^) 2 

i, jssxtt3 7r7^2 2, ssMiisB aaa^i±s 

[0 0 19] -77, m2<Dm®2 5 (SfffJ) 7 
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>ft2 5A, SAWF (SAW7^;V^) 2 6, AF 
(7tP7*7^7l^) 2 7, fiKXanyrV-9-2 8, 

u&^mm (MStit&mi*Gt&) 2 9^ 

[0 0 2 0] CfiD^SSflJ-eii, A F 2 1 , 2 7©figg 
ft^WLT, ^©7^;^#ft£^^ffiftW&i» 
^7 7m?TT-7;H:-fflSLTt^©^^Htt A F 2 

1, 2 7©ffiEE£gffi*fctt3>r>9-2 2, 2 8£ 

[o o 2 1 ] ±faL/cH i mmmz o m&m 10 

[0 0 2 2] 0 3«*%Hj5©fg3^»lJ£^-f 7^£ 

[0 0 2 3] £©0{C*5^T, Hl(7)^ftl3 0 Gift 
§J) 7^773 0 A, SF3 1, DF32, fXh 
M©ff 3 3 , mm® 3 4, R 0 M 3 5 , 

|l©^-yfSWK H2©X^7^SW2#fr5>& 
So 20 

[0 0 2 4] mimWMS 6 (SlHffiiJ) 7 
>rt3 6A, SAWF 3 7, {3#5S£gff3 8, A F 3 
9, DF40, ROM (U-F*>U-^U) 4 1, 
mmmAZ, S3©7^yfSW3, fNCX^y 
^SW4, ®5©7^7f-SW5^P)*5 0 

[0 0 2 5] CO^SSeH-ptt, ItSONBf/MtfaLT 

$^5o ^©S F3 1^5©fH^tBtl^lll<737-f-yf- 30 
SW2&/TLT, 1^03 4 "PIT, DF32«^ 
7 7»?W-^&R0M3 5^S>SKfSo 
[0 0 2 6] £/c, ff^4§P3 8«, ig3©X^7f- 
SW3^LTS AWF 3 7^, X&H3©X^7^S 
W3?:t7LT, H4©X-f yf-SW4*^LTA F 3 

9 (D^tnm^-Mm^xij u m 5 ©7.^ 7 f- s 
w5^LTfi^(±sgM 2xmm&u mmom 

ttt&SJ: D F 4 0 7 7{M£ R 0 M 4 1 © 

[0027] M&ttim mmm-h^tzt, \m 40 

©gPSclEK K <fc 0 7 ^ ©!8Srf fttf iS£ 5 d £ t 

[0 0 2 8] H 4 «*%Bj5©iI 4 HffifJ^f 7 ^ 
#ft»777A©*Ml;"£5o 

[0 0 2 9] tOHKfe^T, fgl©&I)«5 0 (Mf 
ill) lis JyT-f 5 0 A, S F 5 1 , A F 5 2 , rXh 

5 3 , 5 4 , fc B 3 50 



>r>"9-5 5, Hl©7-f7-f SWK H2©7-f7-f 

[0 0 3 0] -73, ®2©^i)S5 6 (SflfJJ) 7 
>r7 5 6A, S AWF 5 7, ff^%4gP5 8, A F 5 
9, DF60, fijnSfca3yf^6 1, mWUtiM 
62, |g3©X-f 7-f SW3, H4©7-f 7-f SW4, 
S5©X^7^SW5^6^5o 

[0031] cvmmwmi, mmommv'mLx 
i^-%mxmmz>?-zhx\ rtnm^m 

&fto 0 TXhMH©fl^4gP5 3^6, Hi ©7 

^©S F 5 lfr^Jfg^tB^ftlCX^y'f S 
W2«r/1-LT, iH^tBSP 5 4 t?HT, AF5 2©7 7 
^fla»fiD^*->*ig*iSfett3>r>"9- 5 5frS UK 

[0 0 3 2] S/c, ff^4gP5 8B, H3©7^7^ 
SW3^LTS AWF 5 7^\, X«ft3©7-f 7-f S 
W3^7LT, H4©X^7^SW4£^LTAF 5 

T, g}n£fcB3 7r>7 6 l©Si^nM$#T, A 
F 5 9©MiE*ff5o 

[0 0 3 3] figlftfjm 0B&£Mgfr5?-5^ J£8 
« n B ©@eB <fc 0 7 * ;l/*0H»? tiff iS£ 5 £ 1 1, 

[0 0 3 4] H 5 «*f»H 5 %nm**t7 Jfrf 

[0035] cvmKts^x, mimmmiQ mt 

iJ) a, 7>ft 70 A, SF71, DF72, rXh 
MKcOfH^^gP 7 3 , fcttifSfl 7 4, R 0 M 7 5 , 

mt^m. (MmmwtMt*) 7 6, ®i©x 

^7^SW1, H2©X^7^SW2^^5&So 
[0 0 3 6] -73, H2©^f]S7 7 (SffflJ) 7 
y7t7 7A, S AWF 7 8, fH^%4gP7 9, A F 8 
0, DF81, ROM82, Sg^(±lSB (Mfi^ttilf 
$g£#fS) 8 3, (H^ftigP8 4, H3©X^7^S 
W3, H 4 (©X^T 7f" S W 4 , H5©7-f 7-f SW5f 

[0037] ff^%4$^, mu mmt&mx 
a, #tt^g^sti5 0 l^l, mm&Amxiz^ 

[0 0 3 8] Ttufm^MiZ-DZli., UMmttli 
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[0039] %5mnmiz, i^to-eg 

0, fgl^ffifl] < HI |i t -S^tJ Tj 
L, JHETSC 

[0 0 4 0] H 6 «*%Hj5©fg 6 ^ffiflflfc^f 7 ^ 

[0 0 4 1] MlCfc^t, fgl©i*9 0 (jiff 
iJ) fi, 7>rt9 0A, SF9 1, DF9 2, fXh 
M(©f^TO^9 3, fB^»9 4, fifnS/taa 10 

96, Sl©X^7f SWK fg2©7-Yiyf-SW2l| 

[0 0 4 2] -73, fg2©MS9 7 (SfHflJ) (i, 7 
>ft9 7A, S AWF 9 8, (8^58^9 9, A F 1 
0 0, DF 1 0 1, fiR^/cl±3>f>'it 10 2, US. 

mm (mmmzmz) 103, mm® 

10 4, H3©X^y^SW3, S4©X^yfSW 
4, ®5fiDX>fyf-SW5^fr5&5o 
[0 0 4 3] CClWJa, Jg2*ffi#iJ£|g4*Jl»& 20 

Ii3>f>^9 5Xtt 1 0 2 ©I^Sfr^'jHifif gftll 

[ 0 0 4 4 ] 0 7 tt*5SKOS 7 ^My^f7 * 

[0 0 4 5] COHfcfc^T, H 1 Q&lrfl 1 1 0 (1 
ftiJ) tt, 7>rtl 1 OA, fg2«7^/b^l 1 

i,S2 ©iiees^ 112,^1 m~mim 1 1 

3, fH^(±lgPl 1 4, itl©7Y/^gPl 1 5, m 30 
584gPl 1 6^5ft5o 

[0 0 4 6] cmmimn, m 1 ©sw^fHiJ© 

#£*l/U^5tf, 7^;V^IE73iSi:LTtt, H^b 

Hl©7^^l l 5fc82<z>7-f;l/*SSl l l t\t 
^UttfcfiDTffcSo m\<DJ4)]/Z%\ 1 5ti, ftK 
immMl 1 6©ff^A*LT, gjf^C^S,};^ 

Kmimmmmi 1 3^m^^s 0 sis 

1 2, 11 3 fiK^anyrV^nMT- 
t5fe©T-£5 0 ri^;K7^;V£&5>«>y 40 

[0 0 4 7] ^LT, £5*>f5>^3§2©:ffIE|HlB 

gpi 1 2 mimmmmi 1 3£iwM»&re;&5) 

tUl^fMMPl 1 3©^5£fii*fi£irfo ^tU^ 
oT, &2©7-f;l/*SPl 1 Hi, Mrr&7^;l/£# 

[0 0 4 8] f^HfiW^tlif, 0SMtttA^?<& 
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[0 0 4 9] ®8it18ffl<Dm8mnMZ*t7j)\'$ 

[0 0 5 0] LOltfe^T, Sl©SHl«12 0 (}I 
(til) a, 7>ff 120A, SF121, DF12 
2, ROM l 2 3^5*So 

[0 0 5 1 ] -73, H2 ©gass 1 2 5 (Sfitj) a, 

7>rtl25A, SAWF126, AF127^5 

[ 0 0 5 2 ] m i ns» si? 7 ussfjs m SI l © 

T, £©fI8||ffi§K*5^T«, 2 0tf 

<§ 2 ©^ilffi l 2 5 ©SSIf B E R ( B i t E 
r r o r RateiH'^MW) tiNBfcSHT*© 
'IfStSo^Tlfl l 12 0©DF12 2O?y 

[0 0 5 3] fg l Ollll 20©ROMl 2 3ft©^ 

y7ffli<Drt$-y\& mzmmmi 2 5©7tn^ 

tftf& n-;^77^;V£#tt£?8J£tSft\ 
oTfcD, ^©SI2CDf£ij1!l 2 5©'|f«tS^^T^ 

[0 0 5 4] BE RlSS*fe5-gl^HH|ifi"efe&l/\ 
B E RHNg©i§£©#* 7 7f^iS(*5« 

[0055] %8mnmz&fti£, w, 1 <omMJkw% 
zmmmvk^mmmmx^t, n 1 <mwm 

[0 0 5 6] H9a*%BjM9HiMJ£/Trf 7^ 7^ 

[0 0 5 7] COHfcfe^T, SifiMSPl 3 0 (Sff 
iJ) tt, 7^Tt 130 A, SAWF131, DF13 
2, ROM 1 3 3, m^mmU l 3 4^5*5 0 

[0058] -73, mtoymflSi 140, 150, 1 6 

0 GlfHtJ) tt, 7>xt 140A, 150 A, 160 
A, A F 1 4 1 , 151, 16 l^fr5&5 0 

[0059] j:fa^8H)ifjaT-a, n i mmmtm 
2<rmmm<v 1 m i (Dmm^Ly^^m-mm^ 

45, l ?#I»^t^^T©7^;V^#tt©IE73 

[0 0 6 0] Sif!!M©¥»^©f)fft-3^TflJHj5-r 

[0 0 6 1] A. S±fiMftJ©^tlEgm^±i^ 
(1)8««1 4 0, 1 5 0, 1 GOKZtlZtlWm 

ummzmv, * n z (Dummfr z 7 ^ ;v ^ cdmie=& 

ff^73& 

® : Sg'Iffg^t^T^fMWI 1 4 0, 1 5 0, 1 6 0 



7 

<fc k> mm 1 3 o xm u mmmm 1 3 \ x^m 

^TW^fiSffi^WT, D F 1 3 2(D*tyfmk 

[oo62]@: umumt^xmmm 1 4 o , i 

5 0, 1 6 0 <fc 0 StftM 1 3 0 U g± fcg/Mfi 
©fefiD^U ¥«^1 3 AX^mt<0, DF 1 
3 2 0*v7^0^*->££»-t5 o 

[oo63]®: sait mt^xmmm 1 4 o , i 

5 0, 1 6 0 <fc DStftM 1 3 0 XgffU #WfcU x 
>^>h©$#£AS1gfg^¥^fcU DF132 10 
<D $ 7 7{£S(©^ £ - 5 o 
[0 0 6 4] C©^MO£«fcft{& SttH 1 3 0<Z>#£ 
ffiEgfffc&Oftik MMl 4 0, 1 5 0, 1 6 Q(D® 

mmmffivzz „ $ /csitti sits t t^t e a /c 

46, SttMl 3 OC^II^tlxWfflipc'SD, ^tlTV 
[0 0 6 5] (2) fig1»fg£jIf3^7-M£/c&R s 

s i u^Mm£ , 9tm%m*>m 

»WH»ffi££>^\ ZtlfrZfflmi 4 0, 1 5 20 
0, 1 6 0CSi^7^M**Wo ^ftOx^ 

[0 0 6 6] C(DmWH, miE^ x 7-<DU^MZ.&-D 

x, -m(DU&mm%% 0 zvrcmwmmmL 
x^zmiw^-mzzticziQ, ssgjg, m.<D 
u&mm-7t>mz> (rs s ii»frefe^re& 

5) o 

[0 0 6 7] Zmm*ffiEt&CtK&*)&t5CtK 

«EM£#5o 30 
[0 0 6 8] B. ®Wiim<DfrKffiE$l>*&"Di§£ 

( i ) 5 7 ^ ©if iE^ff a a 73 
siftM 1 3 o Kimmmwmi^ mm 130© 

SSIf IBfc, MS 1 4 0, 1 5 0, 1 6 0 ttSifiJf 1 
3 1%Kgtt&o ZZX\ &®mi 4 0, 15 

0, 160a, ^(Dimim-o^x, mm^uisM 

[0069] coimmmK&mi, mm 1 3 o-esiE 
^t?*^ ^mi9Lx^%vmm<rctb, t<x 

©^f)Sl 4 0, 1 5 0, 1 6 0fcHB, jyZ—tMb 40 

a, A-xhMm#^MyFt7B#^ s/cti, zvm 

[0070] c. mmmi&mmm&^-oWifi 
[0071] cvmmwKkftii, s^^7^;v^#tt 

[0 0 7 2] SifiMl 3 0(i, ^IMIl 4 0, 1 5 0, 50 
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16 0t, g^g|§-©§iifiM»?M^ SttMl 3 

0 £^|ff;:3I5f|©D F©*y l/ffiSfc-tzy hL&fc'S 

[0 0 7 3] WB^tElWJWI^nSfe 

< , *mmna\m-3^xm%(Dmwnm 
xh<o, cnt>**mmmmfrmm%i>e)xim 
t/\ 

[0 0 7 4] 

£tifi\ tf Iff© f£ 5o£fr£©7>r ;^ #ttl£ 
^fitt^tt, 7 ^ ;l/##tt£*f fit- 5 c t tfX 
[0ffi?)fffiTOM] 

m i ] *5»si i mm\m^ty ^ )vm\m\%y 
TsThmmxh^, 

m 2 ] mmm 2 an$st7^ ;i/*#£*f 
im 3 ] *^<dh 3 mm**t 7^2 mmmy 

[0 4] *%H^(DH 4 HffifJ^f 7 ^ 71/ * #tt»> 

[05] *%0^«ig 5 y^-t 7 ^ ;v ^ #it»> 
[06] ^hbcsi e mmzjfrt 7^2 mmy 

XrA©«fiSc0XfeSo 

[0 7 ] *%B£<7)il 7 UMlJ^t" 7 ^ 71/ ^ #ttlf«^ 
XrA©ffJjSc0X&So 

[08] *%0^©^ 8 Hffi^J^^t 7 ^ ;l/ ^ #14lf«^ 
XtA©^0X£5 o 

[0 9 ] *%H^<7)m 9 7j)v$ mmmy 

XrA(?D«fiSc0XfeSo 

[0i 0] fM©7^;V^#'[4«i/XxA©Sfiic0'e 

1 0, 20, 30, 50, 70, 90, 110, 120 

m i mmm 

10A, 15A, 20A, 25A, 30A, 36A, 5 
OA, 56A, 70A, 77A, 90A, 97A, 11 
OA, 120A, 125A, 130A, 140A, 15 

oa, i 6oa ryj-f 

11,31,51,71,91,121 SF (XA 

1 2, 1 7, 3 2, 4 0, 7 2, 8 1, 9 2, 1 0 1, 

1 2 2, 1 3 2 D F (r>^;V7^;^) 

1 3, 1 8, 3 5, 4 1, 7 5, 8 2, 1 2 3, 1 3 3 

rom Oj-F^yy-^ty) 

1 4, 1 9, 2 3, 2 9, 7 6, 8 3, 9 6, 1 0 3 
15, 2 5, 36, 56, 77, 97, 125 H2 
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aymm 


* 


1 1 1 


i?2©7^;^gp 


1 6, 2 6, 3 7, 5 7, 7 8, 


9 8, 1 2 6, 1 3 1 


1 1 2 


®2©IE0SMP 


SAWF (SAW7^;V^) 




1 1 3 


<§ l ©ffiEHIgSgfl 


21, 27, 3 9, 52, 59, 


8 0, 1 0 0, 1 2 


1 1 5 




7, 141, 151, 161 


AF (7tP^7^;V 


1 3 0 




*) 




1 3 4 




33, 53, 73, 93 xx hmmmm^m 


14 0, 


1 5 0, 1 6 0 | 


3 4, 4 2, 5 4, 6 2, 7 4, 


8 4, 9 4, 1 0 4, 


SW1 


UlCTH'yf- 


1 1 4 mmm 




SW2 




3 8, 5 8, 7 9, 9 9, 1 1 6 


mm® 10 


SW3 




2 2, 2 8, 5 5, 6 1, 9 5, 


i o 2 i&mtdi 


SW4 






* 


SW5 


H5©7^7^ 
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